
'$4�%DFNERQH�&RPPXQLFDWLRQ�3URWRFRO
9HUVLRQ�����

'HFHPEHU��������
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1.� Introduction

���� &RPPXQLFDWLRQ�QHHGV

7KH�SURWRFRO�GHVFULEHG�KHUH�DGGUHVVHV�FRPPXQLFDWLRQ�DPRQJ�HQWLWLHV��ZKLFK�DUH�SURFHVVHV�WKDW�DUH�JOREDOO\�YLVLEOH
ZLWKLQ�'$4���7KH�SURWRFRO�LV�LQWHQGHG�WR�PHHW�WKH�QHHGV�RI�DOO�GHWHFWRU�EURNHU�HYHQW�EXLOGHU�JOREDO�OHYHO��
FRPPXQLFDWLRQ�RQFH�D�VWDEOH�FRQILJXUDWLRQ�LV�HVWDEOLVKHG��7KH�SULQFLSDO�QHHG�DGGUHVVHG�LV�IRU�LQWUD�HYHQW
V\QFKURQL]DWLRQ��7KH�UHTXLUHG�FRPPXQLFDWLRQV�DUH�GHWDLOHG�LQ�WKH�IROORZLQJ�SDUDJUDSKV�
0RVW�RI�WKH�FRPPXQLFDWLRQV�IDOO�LQWR�WZR�EURDG�FDWHJRULHV���7KH�GHWHFWRU�EURNHUV�>'(7��IRUPHUO\�6%@�HLWKHU�UHSRUW
XQVROLFLWHG�UHVXOWV���H�J���HYHQW�UHDG\��RU�UHVSRQG�WR�D�FRPPDQG�LVVXHG�E\�HLWKHU�WKH�JOREDO�EURNHU�>*%@�RU�WKH�HYHQW
EXLOGHU�>(9%@���7KH�*%�DQG�(9%��RQ�WKH�RWKHU�KDQG��LVVXH�FRPPDQGV�WR�WKH�'(7V��ZKLOH�WKH�'(7V��LQ�WXUQ��LVVXH
FRPPDQGV�WR�WKH�6/�V�

���� 'HWHFWRU��EURNHU�±�6HFWRU�/����*OREDO�/���*OREDO�EURNHU

7KH�WULJJHU�V\VWHP�GHOLYHUV�D�WRNHQ�WKURXJK�WKH�7ULJJHU�'DT�,QWHUIDFH����7KLV�LV�SDVVHG�WR�*%��ZKLFK�FKRRVHV�D�*/�
&38�DQG�D�VXLWH�RI�6/��&38V�ZKLFK�ZLOO�EH�DWWDFKHG�WR�'(7V�IRU�WKLV�HYHQW���(DFK�'(7�WKHQ�XVHV�DQ�6/��&38�WR�GR
WUDFNLQJ�IRU�LWV�VHFWRU��DIWHU�ZKLFK�WKH�UHVXOWV�DUH�WKHQ�DQQRXQFHG�E\�6/��WR�WKH�VHOHFWHG�*/����*/��UHVSRQGV�E\
FRPPDQGLQJ�HDFK�6/��WR�VHQG�LWV�UHVXOWV���$IWHU�D�GHFLVLRQ�KDV�EHHQ�PDGH�E\�*/���WKLV�GHFLVLRQ�LV�FRPPXQLFDWHG�WR
*%��WKH�*%�PD\�WHOO�WKH�GHWHFWRU�EURNHU�WR�UHOHDVH�LWV�EXIIHUV�DVVRFLDWHG�ZLWK�WKH�WRNHQ�

���� 6HFWRU�EURNHU��HYHQW�EXLOGHU

:KHQ�DQ�HYHQW�LV�DFFHSWHG�E\�*/���*%�FRPPXQLFDWHV�WKLV�GHFLVLRQ�WR�(9%��ZKLFK�FRPPDQGV�WKH�'(7V�WR�IRUPDW
WKHLU�GDWD�IRU�HYHQW�EXLOGLQJ���7KH�'(7V��LQ�WXUQ��DQQRXQFH�WKH�VL]H�RI�WKHLU�FRQWULEXWHG�IUDJPHQW�
(9%�UHVSRQGV�E\�FRPPDQGLQJ�HDFK�GHWHFWRU�EURNHU�WR�VHQG�LWV�IUDJPHQW��RU�VRPH�SRUWLRQ�RI�LW��'(7�WHOOV�HYHQW�EXLOGHU
ZKHQ�LW�KDV�ILQLVKHG��7KH�HYHQW�EXLOGHU�WKHQ�PD\�WHOO�WKH�GHWHFWRU�EURNHU�WR�UHOHDVH�LWV�EXIIHUV�DVVRFLDWHG�ZLWK�WKH�WRNHQ�

�� (9%�!'(7� (9%�)RUPDW�GDWD��WRNHQ����IRUPDW�
��� '(7�!(9%� '(7�$QQRXQFH�GDWD��WRNHQ����VL]HV�
��� (9%�!'(7� (9%�6HQG�GDWD���WRNHQ����GHVWLQDWLRQ�DGGUHVVHV�
��� '(7�!(9%� &RQILUP�VHQG��WRNHQ���

7KHVH�FRPPDQGV�ZLOO�EH�LVVXHG�VHTXHQWLDOO\��L�H���RQH�FRPPDQG�PXVW�EH�FRPSOHWHG�EHIRUH�WKH�QH[W�FRPPDQG�LV�LVVXHG
WR�D�JLYHQ�'(7�
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2.� DAQ Protocol
7KLV�VFHQDULR�LV�EDVHG�RQ�DQ�LPSOHPHQWDWLRQ�RI�PHVVDJH�SDVVLQJ���7KH�PHVVDJH�GDWD�SD\ORDG�FDQ�EH�DV�ODUJH�DV����
E\WHV��DQG�PXVW�EH�EXLOW�ORFDOO\�E\�WKH�VHQGHU���7KH�VWUDWHJ\�GHVFULEHG�KHUH�DWWHPSWV�WR�PLQLPL]H�WKH�QXPEHU�RI
LQWHUUXSWV�WR�ZKLFK�WKH�&38V�KDYH�WR�UHVSRQG���7KLV�LV�GRQH�E\�UHPRYLQJ�DOO�KDQGVKDNHV���,QVWHDG��WKH�JOREDO�EURNHU
NHHSV�WUDFN�RI�WKH�SURJUHVV�RI�DQ�HYHQW�

���� '$4�SDFNHW�IRUPDW

7KH�SDFNHWV�WR�EH�XVHG�LQ�'$4�IRU�PHVVDJH�GHOLYHU\�FDUU\�D�SD\ORDG�RI�����E\WHV����7KH�'$4�PHVVDJH�SDFNHWV�ORRN
OLNH�WKH�IROORZLQJ�

�� �

'$4�FPG GVW�WDVN VWDWXV���� WRNHQ������

YDOLG�ZRUGV����� GRPDLQ
���

VRXUFH�,'

WUDQVDFWLRQ�� UHVHUYHG VUF�WDVN

FRPPDQG�VSHFLILF��XS�WR�����E\WHV�

7KH�GVW�WDVN��E\WH��LGHQWLILHV�WKH�GHVWLQDWLRQ�VRIWZDUH�HQWLW\��7KH�GHILQHG�YDOXHV�DUH�LGHQWLFDO�WR�WKRVH�GHILQHG�IRU�VUF
WDVN���7KHVH�WZR�ILHOGV�DUH�LQWHQGHG�WR�EH�WKH�SULPDU\�VRXUFH�RI�LQIRUPDWLRQ�XVHG�E\�DQ�LQWHUUXSW�VHUYLFH�URXWLQH�WR
GHFLGH�WKH�DSSURSULDWH�GHVWLQDWLRQ�RU�DFWLRQ�RQ�UHFHLSW�RI�D�SDFNHW��UDWKHU�WKDQ�WKH�'$4�QRGH�,'�

7KH�YDOLG�ZRUGV�ILHOG�����ELWV��VSHFLILHV�WKH�QXPEHU�RI����ELW�ZRUGV�ZKLFK�IROORZ��VWDUWLQJ�ZLWK�WKH�ZRUG�FRQWDLQLQJ
WUDQVDFWLRQ����0HDQLQJIXO�YDOXHV�DUH��>����@��$�YDOXH�RI���LV�DQ�HUURU�

7KH�GRPDLQ�DQG�VRXUFH�,'�YDOXHV�DUH�GHILQHG�LQ
/RTS/include/rtsSystems.h

DQG�UHSURGXFHG�KHUH��>7KLV�ILOH�LV�DXWRPDWLFDOO\�LQFOXGHG�LQ�/RTS/include/iccp.h.]

7KH�GRPDLQ����ELWV��KDYH�WKH�IROORZLQJ�YDOXHV��

��� XVH�EHVW�WUDQVSRUW
��� (WKHUQHW
��� 90(�EDFNSODQH
��� 0\ULQHW
��� (9%BORFDO
��� 6%BORFDO
��� 0=BORFDO
��� 6HFWRU

7KH�VRXUFH�,'�����ELWV��KDV�WKH�IROORZLQJ�PHDQLQJ�DVVLJQHG�WR�LWV�ELW�ILHOGV�EHJLQQLQJ�ZLWK�WKH�06���ELWV�

'HWHFWRU����ELWV��
��� 73&
��� 697
��� 72)
��� (0&
��� 30'
��� )73&
��� 5HVHUYHG
��� 5,&+
��� 75*
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��� /�
��������� 6ORZ�&RQWUROV

��������������������������'$4

5RXWH����ELW��
��� 1RUPDO�URXWLQJ
�� $OWHUQDWH�URXWLQJ

������������6XEW\SH����ELWV��

��� 0DLQ
��� *OREDO�/HYHO����75*B/�
��� 6HFWRU�/HYHO����75*B/�
�� 5HVHUYHG

,QVWDQFH����ELWV�
�������LGHQWLILHV�D�SDUWLFXODU�LQVWDQFH�RI�WKLV�GHWHFWRU

7KH�WUDQVDFWLRQ�QXPEHU�����ELWV��LV�DQ�LQFUHPHQWLQJ�QXPEHU�JHQHUDWHG�LQ�VRIWZDUH�ZKLFK�DOORZV�D�UHVSRQVH�WR
XQLTXHO\�LGHQWLI\�WKH�PHVVDJH�WR�ZKLFK�LW�DSSOLHV�

7KH�VUF�WDVN��E\WH���LGHQWLILHV�WKH�VHQGLQJ�VRIWZDUH�HQWLW\���)RU�WDVN�YDOXHV�ZKLFK�DUH�FXUUHQWO\�GHILQHG��VHH

/RTS/include/tasks.h

7KH�'$4�FPG�ILHOG�LV���ELWV�ZLGH���7KHVH�FRPPDQGV�DUH�GHVFULEHG�LQ�GHWDLO�LQ�WKH�IROORZLQJ�SDUDJUDSKV���,W�VKRXOG�EH
QRWHG�WKDW�PRVW�FRPPDQGV�LVVXHG�E\�WKH�JOREDO�&38V�GR�QRW�UHTXLUH�DQ�LPPHGLDWH�UHVSRQVH��WKH�UHVSRQVH�FRPHV�ZKHQ
WKH�DFWLYLW\�UHTXHVWHG�E\�WKH�FRPPDQG�KDV�FRPSOHWHG��DQG�LV�QRUPDOO\�VSHFLILF�WR�WKDW�DFWLYLW\��)RU�H[DPSOH��WKH�(9%
)RUPDW�GDWD�FRPPDQG�H[SHFWV�WR�UHFHLYH�D�'(7�$QQRXQFH�GDWD�PHVVDJH�
$GGUHVVHV� XVHG� DV� DUJXPHQWV� LQ� FRPPDQGV� ZLOO� DOZD\V� EH� H[SUHVVHG� LQ� WKH� 3&,� DGGUHVV� VSDFH� RI� WKH� PHVVDJH
RULJLQDWRU��7KHVH�DGGUHVVHV�DUH�DOZD\V�PHDQW�WR�EH�XVHG�DV�GHVWLQDWLRQV�IRU�WUDQVSRUWLQJ�GDWD�

,QWUD�HYHQW�PHVVDJHV

�������,QLWLDO�WRNHQ�KDQGOLQJ�DW�WKH�³VRIWZDUH´�OHYHO�

6WHSV�LQ�LWDOLFV�DUH�RSWLRQDO�

�� 7',�!*% $11281&(B72.(1 �[��
�� *%�!*/� $11281&(B72.(1 �[��
�� */��!*% 6(1'B6800$5< �[�$
�� *%�!*/� &21),50B6(1'� �[��
�� */��!6/� */�B$11281&(B72.(1 �[��

��������������6/��!'(7 $11281&(B12'(,' �[��
������� '(7�!6/� '(7B$11281&(B5(68/76 �[��
������� 6/��!'(7 6/�B6(1'B5(68/76 �[$�
������� '(7�!6/� '(7B67$57B6/� �[��
��D� 6/��!*/� 6(1'B6800$5< �[�$
��E� */��!6/� &21),50B6(1' �[��
������ 6/��!*/� 6/�B$11281&(B5(68/76 �[$�
��� */��!6/� */�B6(1'B5(68/76 �[��
��� 6/��!*/� 6/�B&21),50B6(1' �[$�
��� */��!*% */�B%8,/'B'(&,6,21 �[��
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���� ,I�*/��GHFLVLRQ�LV�$&&(37��WKHQ

��� *%�!(9% *%B%8,/'B(9(17 �[��
��� (9%�!'(7�*%�*/� (9%B)250$7B'$7$ �[��
��� *%�!(9% *%B$11281&(B'$7$ �[��
��� */��!(9% */�B$11281&(B'$7$�� �[��
��� '(7�!(9% '(7B$11281&(B'$7$ �[��
��� (9%�!'(7�*%�*/� (9%B6(1'B'$7$ �[��
��� '(7�*%�*/��!(9% &21),50B6(1' �[��
��� (9%�!*% (9(17B'21( �[��
��� *%�!7', (9(17B'21( �[��

���� ,I�*/��GHFLVLRQ�LV�5(-(&7��WKHQ

��� *%�!'(7�*/� 5(/($6(B72.(1 �[��
��� */��'(7!*% &21),50B5(/($6(B72.(1 �[��
��� *%�!7', (9(17B'21( �[��

���� ,I�WKHUH�LV�QR�75*�LQ�WKH�VHWXS��WKHQ�WKH�'(7V�PXVW�DQQRXQFH�WKH�WULJJHU�WR�WKH�7',�VLPXODWRU
ZKLFK�WDNHV�RYHU�WKH�UROH�RI�7',

�� '(7�!7',B6,0 $11281&(B72.(1 �[��
�� 7',B6,0�!*% $11281&(B72.(1 �[��

WKHQ�IROORZV�WKH�VHTXHQFH�DERYH�XQWLO����

��� *%�!7',B6,0 (9(17B'21( �[��

���� ,I�WKHUH�LV�QR�/��SURFHVVLQJ�LQ�DQ�HYHQW�WKHQ�

�� 7',�!*% $11281&(B72.(1 �[��
������� *%�!'(7 $11281&(B12'(,' �[��

*%�ZLOO�WKHQ�PDNH�WKH�EXLOG�UHMHFW�GHFLVLRQ�DQG�WKH�VHTXHQFH�XQGHU�����DQG�����IROORZV�H[FHSW�WKHUH�LV�QR�LQWHUDFWLRQ�ZLWK�*/�

&RPPHQWV

�� ������$11281&(B12'(,' '(7V�KDYH�WR�EH�LQIRUPHG�RI�WKH�1RGH,G�RI�WKH�6/��WKH\�DUH�WR
XVH�����:KHQ�/��SURFHVVLQJ�LQ�DFWLYH��6/��ZLOO�LVVXH�WKLV
FRPPDQG���2WKHUZLVH�LW�ZLOO�EH�LVVXHG�E\�*%�WR�LQIRUP�'(7V
WKDW�/��SURFHVVLQJ�LV�LQDFWLYH�DV�ZHOO�DV�WKH�VWDWXV�RI�/����DERUW�

������'(7B$11281&(B5(68/76 :KHQ�'(7�XVHV�DQ�6/��IRU�ZRUN��LW�LQIRUPV�WKH�6/�
ZKDW�W\SH�RI�GHWHFWRU�'(7�LV����73&�RU�697�HWF�����6/��ZLOO
ODWHU�LQIRUP�*/��RI�WKH�W\SH�VR�WKDW�*/��NQRZV�KRZ�WR�SURFHVV
WKH�GDWD�6/��VHQGV�LW�

'(7B$11281&(B72.(1 ��ZRUGV�RI�(YHQW�'HVFULSWRU����7KH�HYHQW�GHVFULSWRU�PD\�RU�PD\
QRW�EH�XVHG�E\�7',B6,0�

$11281&(B72.(1 (YHQW�'HVFULSWRU����ZRUGV�
6L]H��LQ�ZRUGV��RI�WULJJHU�VXPPDU\
6L]H��LQ�ZRUGV��RI�WULJJHU�GDWD�EORFN
1XPEHU�RI��6/��'(7�1RGH�,'�SDLUV�WR�IROORZ
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$UUD\��VKRUW��RI�6/��1RGH�,'V��LH��WZR�SHU�ZRUG��IROORZHG�E\
DUUD\�RI�'(7�1RGH�,'V

6(1'B6800$5< 135(��06����ELWV����13267�/6����ELWV�
$GGUHVV�IRU�UHFHLSW�RI�WULJJHU�VXPPDU\��LI�QRQ�]HUR�
$GGUHVV�IRU�UHFHLSW�RI�WULJJHU�GDWD�EORFNV��LI�QRQ�]HUR�

135(�DQG�13267�DUH�WKH�QXPEHU�RI�SUH��DQG�SRVW�WULJJHU�GDWD
EORFNV�UHTXLUHG�WR�EH�WUDQVPLWWHG���7KHVH�QXPEHUV�PXVW�QRW
H[FHHG�WKH�FRUUHVSRQGLQJ�YDOXHV�VXSSOLHG�LQ�WKH�HYHQW�GHVFULSWRU�
,I�WKH\�GR�H[FHHG�WKH�PD[LPXP��WKHQ�WKH�OLPLW�VHW�LQ�WKH�HYHQW
GHVFULSWRU�ZLOO�EH�XVHG�DQG�WKH�VWDWXV�ZRUG�LQ�WKH�PHVVDJH�SDFNHW
ZLOO�EH�VHW�WR���LI�135(�LV�H[FHHGHG����LI�13267�LV�H[FHHGHG
DQG���LI�ERWK�DUH�H[FHHGHG����,I�135( 13267 ��WKHQ�RQO\�WKH
SULQFLSDO�WULJJHU�GDWD�EORFN�ZLOO�EH�WUDQVPLWWHG��LI�WKH�UHOHYDQW
DGGUHVV�LV�QRQ�]HUR����2WKHUZLVH��WKH�RUGHU�RI�WUDQVPLVVLRQ�RI
WULJJHU�GDWD�EORFNV�ZLOO�EH��LQ�D�VLQJOH�WUDQVPLVVLRQ��
D��SULQFLSDO�WULJJHU�GDWD�EORFN
E��135(�WULJJHU�EORFNV
F��13267�WULJJHU�EORFNV

&21),50B6(1' $IWHU�GDWD�VXSSOLHUV�KDYH�FRQILUPHG�WKDW�WKHLU�GDWD�KDYH�EHHQ
VHQW��WKH\�VKRXOG�UHOHDVH�DOO�LQWHUQDO�VWUXFWXUHV�IRU�WKDW�WRNHQ����$
5(/($6(B72.(1�FRPPDQG�ZLOO�QRW�EH�LVVXHG�

*/�B%8,/'B'(&,6,21 06����ELWV�������DFFHSW�����UHMHFW�
/6����ELWV�����%XLOG�����1R�EXLOG����$FFHSW�UHMHFW�LV�XVHG�IRU
ERRNNHHSLQJ�RQO\��%8,/'�LV�XVHG�E\�*%�WR�GHWHUPLQH�ZKHWKHU
WR�EXLOG�WKH�HYHQW�
/��VWDWXV����ZRUGV�

*%B%8,/'B(9(17 06����ELWV�����DFFHSW�����UHMHFW�
/6����ELWV�����%XLOG�����1R�EXLOG�
(YHQW�'HVFULSWRU����ZRUGV�
/��VWDWXV����ZRUGV�
/��VWDWXV����ZRUG�
/��VWDWXV����ZRUG�

3.� DAQ messages

���� *HQHUDO�PHVVDJHV

&RPPDQG��3LQJ PING

�� �
&RPPDQG �[�� GVW�WDVN QRW�XVHG WRNHQ�QXPEHU

� GRPDLQ VRXUFH,'

WUDQVDFWLRQ�� UHVHUYHG VUF�WDVN

5HTXLUHG�UHVSRQVH���$&.�
)LHOG�WRNHQ�QXPEHU�����ELWV
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&RPPDQG��$FNQRZOHGJH ACK

�� �
&RPPDQG �[�� GVW�WDVN QRW�XVHG WRNHQ�QXPEHU

� GRPDLQ VRXUFH,'

WUDQVDFWLRQ�� UHVHUYHG VUF�WDVN

)LHOG�WRNHQ�QXPEHU�����ELWV

&RPPDQG��(YHQW�GRQH EVENT_DONE

�� �
&RPPDQG �[�� GVW�WDVN QRW�XVHG WRNHQ�QXPEHU

� GRPDLQ VRXUFH,'

WUDQVDFWLRQ�� UHVHUYHG VUF�WDVN

8VHG�E\�*%�RU�(9%�WR�LQIRUP�D�UHFLSLHQW�WKDW�DQ�HYHQW�LV�FRPSOHWH�DQG�WKDW�VWUXFWXUHV�PD\�EH�UHOHDVHG�
1R�UHSO\�LV�UHTXLUHG�
5HTXLUHG�UHVSRQVH���QRQH�
)LHOG�WRNHQ�QXPEHU�����ELWV

&RPPDQG��$QQRXQFH�QRGH,' ANNOUNCE_NODEID

�� �
&RPPDQG �[�� GVW�WDVN QRW�XVHG WRNHQ�QXPEHU

� GRPDLQ VRXUFH,'

WUDQVDFWLRQ�� UHVHUYHG VUF�WDVN

6/��1RGH,' /����$ERUW

8VHG�E\�*%�RU�6/��WR�LQIRUP�'(7��RI�WKH�1RGH,G�RI�WKH�6/��LW�LV�UHTXLUHG�WR�XVH���,I�*%�XVHV�WKLV
FRPPDQG��WKHQ�HLWKHU�QR�/��SURFHVVLQJ�LV�UHTXLUHG��RU�D�/����DERUW�LV�LQ�SURJUHVV����,Q�ERWK�FDVHV��6/�
1RGH,'�ZLOO�EH�]HUR�����7KH�/����$ERUW�E\WH�LV�]HUR�LQ�DOO�FDVHV��H[FHSW�LI�*%�LV�VLJQDOOLQJ�DQ�DERUW��ZKHQ
WKLV�ILHOG�LV�������6/��ZLOO�GXSOLFDWH�LWV�VRXUFH,'�LQ�WKH�6/��1RGH,G�ILHOG�
5HTXLUHG�UHVSRQVH���QRQH�
)LHOG�WRNHQ�QXPEHU�����ELWV

&RPPDQG��5HOHDVH�WRNHQ RELEASE_TOKEN

�� �
&RPPDQG �[�� GVW�WDVN QRW�XVHG WRNHQ�QXPEHU

� GRPDLQ VRXUFH,'

WUDQVDFWLRQ�� UHVHUYHG VUF�WDVN

8VHG�E\�*%�RU�(9%�WR�FRPPDQG�D�WDVN�WR�UHOHDVH�EXIIHUV�DVVRFLDWHG�ZLWK�WKH�VSHFLILHG�WRNHQ�QXPEHU
5HTXLUHG�UHVSRQVH��&RQILUP�UHOHDVH�WRNHQ�>VHH�EHORZ@
)LHOG�WRNHQ�QXPEHU�����ELWV
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&RPPDQG��&RQILUP�UHOHDVH�WRNHQ CONFIRM_RELEASE_TOKEN

�� �
&RPPDQG �[�� GVW�WDVN QRW�XVHG WRNHQ�QXPEHU

� GRPDLQ VRXUFH,'

WUDQVDFWLRQ�� UHVHUYHG VUF�WDVN

)LHOG�WRNHQ�QXPEHU�����ELWV

&RPPDQG��$QQRXQFH�WRNHQ ANNOUNCE_TOKEN

�� �
&RPPDQG �[�� GVW�WDVN QRW�XVHG WRNHQ�QXPEHU

������QRGHB,G�3DLUV� GRPDLQ VRXUFH,'

WUDQVDFWLRQ�� UHVHUYHG VUF�WDVN

UHVHUYHG�IRU�XVH�E\�*/�

(YHQW�GHVFULSWRU��ZRUG���

���

(YHQW�GHVFULSWRU��ZRUG���

WULJJHU�VXPPDU\�VL]H

75*�GHWHFWRU�GDWD�VL]H

1XPEHU�RI�6/��'(7�1RGH�,G�SDLUV�WR�IROORZ

6/��1RGH,'�� '(7�1RGH,'��

6/��1RGH,'�� '(7�1RGH,'��

����������������������������������������� ����

6/��1RGH,'�Q '(7�1RGH,'�Q

8VHG�E\�WKH�7',�WR�DQQRXQFH�HYHQW�WR�*%��$OVR�XVHG�E\�WKH�*%�WR�DQQRXQFH�WR�WKH�*/��WKDW�WKH
WULJJHU�GDWD�DUH�DYDLODEOH��7KH�*/���LQ�WXUQ��IRUZDUGV�WKLV�PHVVDJH�WR�WKH�6/��&38V�OLVWHG�LQ�WKH�OLVW�RI
6/��QRGH�,GV���>7KH�*/��PD\�IRUZDUG�D�WUXQFDWHG�YHUVLRQ�RI�WKLV�PHVVDJH��L�H���PLQXV�WKH�OLVW�RI�6/�
QRGH�,GV��DIWHU�DGMXVWLQJ�WKH�YDOLG�ZRUGV�ILHOG�@��7KH�6/��&38�LV�H[SHFWHG�WR�LVVXH�D
6(1'B6800$5<�FRPPDQG�WR�JHW�DQ\�SDUW�RI�WKH�VXPPDU\�UHFRUG�LW�QHHGV�
,W�LV�H[SHFWHG�WKDW�WKH�WULJJHU�VXPPDU\�GDWD�ZLOO�EH�YDOLG�XQWLO�WKH�WRNHQ�LV�UHOHDVHG�
)LHOG�HYHQW�GHVFULSWRU�����ZRUGV��75*�HYHQW�GHVFULSWRU
)LHOG�WULJJHU�VXPPDU\�VL]H������ELWV��QXPEHU�RI�ZRUGV�LQ�75*�VXPPDU\
)LHOG�75*�GHWHFWRU�GDWD�VL]H������ELWV��QXPEHU�RI�ZRUGV�LQ�75*�GHWHFWRU�GDWD�EORFN�IRU�D�VLQJOH
EXQFK�FURVVLQJ�
)LHOG��1XPEHU�RI�6/��'(7��QRGH�,G�SDLUV�����ELWV���(DFK�6/��LV�OLQNHG�WR�WKH�UHVSHFWLYH�'(7����7KLV
FRPPDQG�KDV�D�YDULDEOH�OHQJWK�GHSHQGLQJ�RQ�WKH�RULJLQDWRU����7',�GRHV�QRW�LQFOXGH�LQIRUPDWLRQ�DERXW
6/��'(7�SDLUV��ZKLOH�*%�GRHV�



'$4�EDFNERQH�FRPPXQLFDWLRQ�SURWRFRO YHU�����

�

&RPPDQG��&RQILUP�VHQG CONFIRM_SEND

�� �
&RPPDQG �[�� GVW�WDVN VWDWXV WRNHQ�QXPEHU

� GRPDLQ VRXUFH,'

WUDQVDFWLRQ�� UHVHUYHG VUF�WDVN

)LHOG�VWDWXV�����ELWV��QRQ�]HUR�LQGLFDWHV�LQDELOLW\�WR�FRPSOHWH�VKLSPHQW�RI�6/��*/��UHVXOWV�
,Q�WKH�FDVH�RI�6(1'B6800$5<��WKH�UHTXHVWRU�VKRXOG�FKHFN�WKH�HYHQW�GHVFULSWRU�IRU�D�GLVFUHSDQF\
ZLWK�WKH�135(��13267�UHTXHVWHG�
)LHOG�WRNHQ�QXPEHU�����ELWV

&RPPDQG��6HQG�VXPPDU\ SEND_SUMMARY

�� �
&RPPDQG �[�$ GVW�WDVN QRW�XVHG WRNHQ�QXPEHU

� GRPDLQ VRXUFH,'

WUDQVDFWLRQ�� UHVHUYHG VUF�WDVN

135( 13267

WULJJHU�VXPPDU\�GHVWLQDWLRQ�DGGUHVV��XSSHU����ELWV�

WULJJHU�VXPPDU\�GHVWLQDWLRQ�DGGUHVV��ORZHU����ELWV�

75*�GHWHFWRU�GHVWLQDWLRQ�DGGUHVV��XSSHU����ELWV�

75*�GHWHFWRU�GHVWLQDWLRQ�DGGUHVV��ORZHU����ELWV�

)LHOG�WRNHQ�QXPEHU�����ELWV
)LHOGV�GHVWLQDWLRQ�DGGUHVV������ELWV����E\WH�DOLJQHG���$�YDOXH�RI���LV�WR�EH�LQWHUSUHWHG�DV�ODFN�RI
DXWKRUL]DWLRQ�WR�VKLS�WKH�GDWD�UHIHUHQFHG��6XSSOLHG�DV����ELW�DGGUHVV�WR�PDWFK�UHTXLUHPHQW�IRU�/LQX[
GHVWLQDWLRQV�
)LHOG�135(������ELWV��1XPEHU�RI�75*�GHWHFWRU�GDWD�EORFNV�UHTXHVWHG�IRU�EHDP�FURVVLQJV�SUHFHGLQJ
WKH�PDLQ�FURVVLQJ�
)LHOG�13267������ELWV��1XPEHU�RI�75*�GHWHFWRU�GDWD�EORFNV�UHTXHVWHG�IRU�EHDP�FURVVLQJV�IROORZLQJ
WKH�PDLQ�FURVVLQJ�
'DWD�VKDOO�EH�VHQW�LQ�WKH�IROORZLQJ�RUGHU��SULQFLSDO�EORFN��135(�EORFNV�RI�SUHFHGLQJ�FURVVLQJ�GDWD�
13267�EORFNV�RI�IROORZLQJ�FURVVLQJ�GDWD�

&RPPDQG��5HERRW REBOOT

�� �
&RPPDQG �[�% GVW�WDVN VWDWXV WRNHQ�QXPEHU

� GRPDLQ VRXUFH,'

WUDQVDFWLRQ�� UHVHUYHG VUF�WDVN

7KH�FRPPDQG�FDXVHV�HDFK�WDVN�LPPHGLDWHO\�UHVHW���2Q�9[:RUNV�QRGHV�WKLV�FRUUHVSRQGV�WR�UHERRWLQJ
WKH�SURFHVVRU���2Q�8QL[�QRGHV��WKH�VSHFLILF�PHDQLQJ�LV�OHIW�WR�WKH�LPSOHPHQWDWLRQ�RI�WKH�WDVN�



'$4�EDFNERQH�FRPPXQLFDWLRQ�SURWRFRO YHU�����

�

���� 0HVVDJHV�RULJLQDWLQJ�LQ�WKH�'(7

&RPPDQG��'(7�DQQRXQFH�GDWD DET_ANNOUNCE_DATA

�� �
&RPPDQG �[�� GVW�WDVN VWDWXV WRNHQ�QXPEHU

Q�� 'RPDLQ VRXUFH,'

WUDQVDFWLRQ�� UHVHUYHG VUF�WDVN

VL]H��ORQJ�ZRUGV��IRU�VHFWRU�KHDGHU

VL]H��ORQJ�ZRUGV��IRU�IUDJPHQW��

VL]H��ORQJ�ZRUGV��IRU�IUDJPHQW��

•••
VL]H��ORQJ�ZRUGV��IRU�IUDJPHQW�Q

8VHG�E\�WKH�'(7�WR�FRPPXQLFDWH�ZLWK�WKH�(9%��+HUH�Q �WKH�QXPEHU�RI�GDWD�IUDJPHQWV��QRW�LQFOXGLQJ
WKH�VHFWRU�KHDGHU��WR�EH�WUDQVPLWWHG���7KH�PHVVDJH�ZLWK�DFFRPSDQ\LQJ�VHFWRU�KHDGHU�LV�REOLJDWRU\�HYHQ
LQ�WKH�DEVHQFH�RI�RWKHU�GDWD�
)LHOG�VWDWXV�����ELWV��QRQ�]HUR�LQGLFDWHV�LQDELOLW\�WR�IRUPDW�GDWD�DV�UHTXHVWHG��7KLV�VLJQLILHV�WKDW��GXH�WR
OLPLWHG�UHVRXUFHV�RQ�WKH�PH]]DQLQH�ERDUG�V���WKH�UHTXHVWHG�IRUPDW�FDQQRW�EH�SUHSDUHG�
)LHOG�WRNHQ�QXPEHU�����ELWV
)LHOG�VL]H�����ELWV

&RPPDQG��'(7�DQQRXQFH�UHVXOWV DET_ANNOUNCE_RESULTS

�� �
&RPPDQG �[�� GVW�WDVN QRW�XVHG WRNHQ�QXPEHU

Q�� GRPDLQ VRXUFH,'

WUDQVDFWLRQ�� UHVHUYHG VUF�WDVN

UHVHUYHG GHWHFWRU�W\SH VHFWRU�,'

6HFWRU�KHDGHU�VL]H��ZRUGV�

VL]H��ORQJ�ZRUGV��IRU�IUDJPHQW��

VL]H��ORQJ�ZRUGV��IRU�IUDJPHQW��

•••
VL]H��ORQJ�ZRUGV��IRU�IUDJPHQW�Q

8VHG�E\�WKH�'(7�WR�FRPPXQLFDWH�ZLWK�WKH�6/���+HUH�Q �WKH�QXPEHU�RI�UHVXOWV�IUDJPHQWV��QRW
LQFOXGLQJ�WKH�VHFWRU�KHDGHU��WR�EH�WUDQVPLWWHG���7KH�PHVVDJH�ZLWK�DFFRPSDQ\LQJ�VHFWRU�KHDGHU�LV
REOLJDWRU\�HYHQ�LQ�WKH�DEVHQFH�RI�RWKHU�UHVXOWV��'(7�LQIRUPV�6/��RI�LWV�GHWHFWRU�W\SH�YLD�GHWHFWRU�W\SH
ILHOG��VR�WKDW�GHWHFWRUV�PD\�HYHQWXDOO\�DFFHVV�6/�V�IURP�D�JHQHUDO�SRRO�
)LHOG�VWDWXV�����ELWV��QRQ�]HUR�LQGLFDWHV�LQDELOLW\�WR�FRPSOHWH�FOXVWHU�ILQGLQJ�DV�UHTXHVWHG�
)LHOG�WRNHQ�QXPEHU�����ELWV
)LHOG�GHWHFWRU�W\SH����ELWV

�� 73&
�� 697
�� 72)

� �� (0&
� �� 30'

�� )73&



'$4�EDFNERQH�FRPPXQLFDWLRQ�SURWRFRO YHU�����

��

�� UHVHUYHG
�� 5,&+
�� 75*
�� /�
��� 6ORZ�&RQWUROV

���������������������������'$4
)LHOG�6HFWRU�,'�����ELWV��'HWHFWRU�VHFWRU�QXPEHU�>��«���@
)LHOGV�VL]H�����ELWV

&RPPDQG��'(7�VWDUW�6/� DET_START_SL3

�� �
&RPPDQG �[�� GVW�WDVN QRW�XVHG WRNHQ�QXPEHU

� GRPDLQ VRXUFH,'

WUDQVDFWLRQ�� UHVHUYHG VUF�WDVN

UHVHUYHG GHWHFWRU�,' VHFWRU

'(7V�VHQG�WKLV�FRPPDQG�WR�WKH�VHOHFWHG�6/���LQ�RUGHU�WR�LQLWLDWH�SURFHVVLQJ��7KLV�FRPPDQG�DOVR�VHUYHV
WR�QRWLI\�WKH�6/��WKDW�WKH�UHTXHVWHG�UHVXOWV�IURP�'(7�KDYH�EHHQ�GHOLYHUHG�

&RPPDQG��'(7�DQQRXQFH�WRNHQ DET_ANNOUNCE_TOKEN

�� �
&RPPDQG �[�� GVW�WDVN VWDWXV WRNHQ�QXPEHU

� 'RPDLQ VRXUFH,'

WUDQVDFWLRQ�� UHVHUYHG VUF�WDVN

6L]H�RI�VHFWRU¶V�/��FRQWULEXWLRQ��ZRUGV�

(YHQW�GHVFULSWRU��ZRUG���

•••
(YHQW�GHVFULSWRU��ZRUG���

8VHG�E\�WKH�'(7�WR�FRPPXQLFDWH�ZLWK�7',B6,0����7KLV�ZLOO�RQO\�EH�XVHG�ZKHQ�7ULJJHU�LV�GHWDFKHG
IURP�'$4�
)LHOG�WRNHQ�QXPEHU�����ELWV
)LHOG�HYHQW�GHVFULSWRU��������ELW�ZRUGV��'(7�ILOOV�LQ�WKRVH�ILHOGV�LW�FDQ�IURP�WKH�ILEHU�KHDGHU��DQG�ILOOV
WKH�UHPDLQLQJ�ILHOGV�ZLWK��¶V�



'$4�EDFNERQH�FRPPXQLFDWLRQ�SURWRFRO YHU�����

��

���� 0HVVDJHV�RULJLQDWLQJ�LQ�6/�

&RPPDQG��6/��6HQG�5HVXOWV SL3_SEND_RESULTS

�� �
&RPPDQG �[$� GVW�WDVN VWDWXV WRNHQ�QXPEHU

�1�� GRPDLQ VRXUFH,'

WUDQVDFWLRQ�� UHVHUYHG VUF�WDVN

UHVHUYHG GHWHFWRU�,' VHFWRU

6/��KHDGHU�GHVWLQDWLRQ�DGGUHVV��XSSHU����ELWV�

6/��KHDGHU�GHVWLQDWLRQ�DGGUHVV��ORZHU����ELWV�

6/��UHVXOWV�IUDJPHQW���GHVWLQDWLRQ�DGGUHVV��XSSHU����ELWV�

6/��UHVXOWV�IUDJPHQW���GHVWLQDWLRQ�DGGUHVV��ORZHU����ELWV�

���

6/��UHVXOWV�IUDJPHQW�1�GHVWLQDWLRQ�DGGUHVV��XSSHU����ELWV�

6/��UHVXOWV�IUDJPHQW�1�GHVWLQDWLRQ�DGGUHVV��ORZHU����ELWV�

7KLV�PHVVDJH�LV�VHQW�E\�6/��WR�'(7�WR�UHTXHVW�GHOLYHU\�RI�SUHYLRXVO\�DQQRXQFHG�'(7�IRXQG�FOXVWHUV�
)LHOG�VWDWXV�����ELWV��QRQ�]HUR�LQGLFDWHV�LQDELOLW\�WR�FRPSOHWH�6/��
)LHOG�WRNHQ�QXPEHU�����ELWV
9DOXH�1��WDNHQ�IURP�'(7�$QQRXQFH�UHVXOWV�
)LHOG�6/��GHVWLQDWLRQ�DGGUHVV������ELWV��$GGUHVV����E\WH�DOLJQHG��WR�ZKLFK�'(7�FOXVWHU�UHVXOWV�DUH�WR�EH
GHOLYHUHG��$�YDOXH���VLJQLILHV�GHQLDO�RI�DXWKRUL]DWLRQ�WR�VHQG�IUDJPHQW���$GGUHVV�RI����ELWV�UHTXLUHG�IRU�/LQX[
GHVWLQDWLRQV�

&RPPDQG��6/��$QQRXQFH�5HVXOWV SL3_ANNOUNCE_RESULTS

�� �
&RPPDQG �[$� GVW�WDVN VWDWXV WRNHQ�QXPEHU

� GRPDLQ VRXUFH,'

WUDQVDFWLRQ�� UHVHUYHG VUF�WDVN

QXPEHU�RI�WUDFNV GHWHFWRU�W\SH VHFWRU�,'

6/��UHVXOWV�VL]H��ORQJ�ZRUGV�

6/��QRWLILHV�*/��WKDW�LW�KDV�UHVXOWV�DYDLODEOH�
)LHOG�VWDWXV�����ELWV��QRQ�]HUR�LQGLFDWHV�LQDELOLW\�WR�FRPSOHWH�6/��
)LHOG�WRNHQ�QXPEHU�����ELWV
)LHOG�6/��UHVXOWV�VL]H�����ELWV���6L]H�RI�6/��FRQWULEXWLRQ
=HUR�VL]H�IRU�WKLV�ILHOG�VLJQLILHV�FRQWULEXWLRQ�QRW�DYDLODEOH�
)LHOG�GHWHFWRU�W\SH����ELWV

�� 73&
�� 697
�� 72)

� �� (0&
� �� 30'

�� )73&
�� UHVHUYHG
�� 5,&+
�� 75*
�� /�



'$4�EDFNERQH�FRPPXQLFDWLRQ�SURWRFRO YHU�����

��

��������� 6ORZ�&RQWUROV
��������������������������'$4
)LHOG�6HFWRU�,'�����ELWV��'HWHFWRU�VHFWRU�QXPEHU�>��«���@
)LHOGV�GHWHFWRU�W\SH��VHFWRU�,'�LGHQWLI\�WKH�GHWHFWRU�VHFWRU�IRU�ZKLFK�WKH�6/��SHUIRUPHG�WKH�FDOFXODWLRQV�

&RPPDQG��6/��&RQILUP�VHQG SL3_CONFIRM_SEND

�� �
&RPPDQG �[$� GVW�WDVN VWDWXV WRNHQ�QXPEHU

� GRPDLQ 6RXUFH,'

WUDQVDFWLRQ�� UHVHUYHG VUF�WDVN

UHVHUYHG GHWHFWRU�,' VHFWRU

)LHOG�VWDWXV�����ELWV��QRQ�]HUR�LQGLFDWHV�LQDELOLW\�WR�FRPSOHWH�VKLSPHQW�RI�6/��*/��UHVXOWV�
,Q�WKH�FDVH�RI�6(1'B6800$5<��WKH�UHTXHVWRU�VKRXOG�FKHFN�WKH�HYHQW�GHVFULSWRU�IRU�D�GLVFUHSDQF\
ZLWK�WKH�135(��13267�UHTXHVWHG�
)LHOG�WRNHQ�QXPEHU�����ELWV

���� 0HVVDJHV�JHQHUDWHG�E\�(9%

&RPPDQG��(9%�)RUPDW�GDWD EVB_FORMAT_DATA

�� �
&RPPDQG �[�� GVW�WDVN QRW�XVHG WRNHQ�QXPEHU

� GRPDLQ 6RXUFH,'

WUDQVDFWLRQ�� UHVHUYHG VUF�WDVN

&6 IRUPDW�W\SH

(9%�)RUPDW�GDWD�LV�VHQW�E\�(9%�WR�WKH�'(7V�WR�FRPPDQG�WKHP�WR�IRUPDW�GDWD��DQG�WR�VSHFLI\�ZKLFK
GDWD�DQG�ZKLFK�IRUPDWV�WR�XVH��7KH�VDPH�FRPPDQG�LV�XVHG�WR�UHTXHVW�SUHSDUDWLRQ�RI�UHVXOWV�IURP�*%
DQG�*/���>1RWH��(9%B)250$7B63(&,$/B(9(17�QR�ORQJHU�H[LVWV��WKHVH�IRUPDWV�DUH�QRZ�SDUW�RI
(9%B)250$7B'$7$�@
)LHOG�WRNHQ�QXPEHU�����ELWV
)LHOG�&6����ELWV��,I����UHTXLUH�FKHFNVXP�FDOFXODWLRQ�DW�VRXUFH��GHEXJJLQJ�RQO\�
)RUPDW�W\SH�����ELWV��KDV�WKH�IROORZLQJ�ELWV�GHILQHG�IRU�'(7

��� $'&�GDWD��]HUR�VXSSUHVVHG
��� $'&�GDWD��QRQ�]HUR�VXSSUHVVHG
��� $'&�GDWD�+XIIPDQ�FRGHG
��� $6,&�FOXVWHU�SRLQWHU�SDLUV
��� &OXVWHU��GDWD
��� 3HGHVWDOV
��� 3HGHVWDO�506
���� *DLQ
���� %DG�FKDQQHO�OLVW
���� &RQILJXUDWLRQ�EDQN

$W�PRVW�RQH�RI�WKHVH�ELWV�PD\�EH�VHW�WR�µ�¶�����,I�QRQH��RI�WKHVH�ELWV�LV��VHW�WR�µ�¶�WKH�IRUPDWWLQJ�GHFLVLRQ
LV�OHIW�WR�WKH�PH]]DQLQH�&38���7KH�GHIDXOW�FRQWULEXWLRQ�LV�$'&�GDWD�RQO\��LI�]HUR�VXSSUHVVHG��$'&�GDWD
SOXV�$6,&�FOXVWHU�SRLQWHU�SDLUV�LI�QRW�VXSSUHVVHG�
)RUPDW�W\SH�����ELWV��KDV�WKH�IROORZLQJ�ELWV�GHILQHG�IRU�/��

��� 7UDFN�LQIRUPDWLRQ
��� &OXVWHU�LQIRUPDWLRQ



'$4�EDFNERQH�FRPPXQLFDWLRQ�SURWRFRO YHU�����

��

��� UHVHUYHG
��� UHVHUYHG

&RPPDQG��(9%�6HQG�GDWD EVB_SEND_DATA

�� �
&RPPDQG �[�� GVW�WDVN QRW�XVHG WRNHQ�QXPEHU

Q�� GRPDLQ 6RXUFH,'

WUDQVDFWLRQ�� UHVHUYHG VUF�WDVN

GHVWLQDWLRQ�DGGUHVV�IRU�IUDJPHQW��

GHVWLQDWLRQ�DGGUHVV�IRU�IUDJPHQW��

•••
GHVWLQDWLRQ�DGGUHVV�IRU�IUDJPHQW��Q

6HQW�WR�WKH�'(7��*%��RU�*/��WR�DXWKRUL]H�WUDQVPLVVLRQ�RI�IRUPDWWHG�GDWD�IRU�HYHQW�EXLOGLQJ��7KH�YDOLG
ZRUGV�ILHOG� �WKH�QXPEHU�RI�DXWKRUL]HG�GDWD�IUDJPHQWV����7KH�QXPEHU�RI�IUDJPHQWV�LQFOXGHV�WKH
KHDGHU�V���ZKLFK�LV�REOLJDWRU\�HYHQ�LQ�WKH�DEVHQFH�RI�RWKHU�GDWD���7KH�PD[LPXP�QXPEHU�RI�GDWD
WUDQVIHUV�LV�������$OO�GHVWLQDWLRQ�DGGUHVVHV�PXVW�EH�DOLJQHG�RQ���E\WH�ERXQGDULHV���7KH�'(7��*%��RU
*/��UHVSRQGV�RQO\�ZKHQ�DOO�VSHFLILHG�WUDQVIHUV�KDYH�FRPSOHWHG�
)LHOG�WRNHQ�QXPEHU�����ELWV
)LHOG�GHVWLQDWLRQ�DGGUHVV������ELWV��$GGUHVV����E\WH�DOLJQHG�

���� 0HVVDJHV�LVVXHG�E\�*/��DQG�*%

&RPPDQG��*/��$QQRXQFH�7RNHQ GL3_ANNOUNCE_TOKEN

�� �
&RPPDQG �[�� GVW�WDVN QRW�XVHG WRNHQ�QXPEHU

������QRGHB,G�3DLUV� GRPDLQ VRXUFH,'

WUDQVDFWLRQ�� UHVHUYHG VUF�WDVN

IRUPDW GHWHFWRU�,' VHFWRU

(YHQW�GHVFULSWRU��ZRUG���

���

(YHQW�GHVFULSWRU��ZRUG���

WULJJHU�VXPPDU\�VL]H

75*�GHWHFWRU�GDWD�VL]H

1XPEHU�RI�6/��'(7�1RGH�,G�SDLUV�WR�IROORZ

6/��1RGH,'�� '(7�1RGH,'��

6/��1RGH,'�� '(7�1RGH,'��

����������������������������������������� ����

6/��1RGH,'�Q '(7�1RGH,'�Q

8VHG�E\�*/��WR�DQQRXQFH�HYHQW�WR�6/���$OVR�XVHG�E\�WKH�*%�WR�DQQRXQFH�WR�WKH�*/��WKDW�WKH�WULJJHU
GDWD�DUH�DYDLODEOH��7KH�*/���LQ�WXUQ��IRUZDUGV�WKLV�PHVVDJH�WR�WKH�6/��&38V�OLVWHG�LQ�WKH�OLVW�RI�6/�
QRGH�,GV���>7KH�*/��PD\�IRUZDUG�D�WUXQFDWHG�YHUVLRQ�RI�WKLV�PHVVDJH��L�H���PLQXV�WKH�OLVW�RI�6/��QRGH
,GV��DIWHU�DGMXVWLQJ�WKH�YDOLG�ZRUGV�ILHOG�@��7KH�6/��&38�LV�H[SHFWHG�WR�LVVXH�D�6(1'B6800$5<
FRPPDQG�WR�JHW�DQ\�SDUW�RI�WKH�VXPPDU\�UHFRUG�LW�QHHGV�



'$4�EDFNERQH�FRPPXQLFDWLRQ�SURWRFRO YHU�����

��

,W�LV�H[SHFWHG�WKDW�WKH�WULJJHU�VXPPDU\�GDWD�ZLOO�EH�YDOLG�XQWLO�WKH�WRNHQ�LV�UHOHDVHG�
)LHOG�HYHQW�GHVFULSWRU�����ZRUGV��75*�HYHQW�GHVFULSWRU
)LHOG�WULJJHU�VXPPDU\�VL]H������ELWV��QXPEHU�RI�ZRUGV�LQ�75*�VXPPDU\
)LHOG�75*�GHWHFWRU�GDWD�VL]H������ELWV��QXPEHU�RI�ZRUGV�LQ�75*�GHWHFWRU�GDWD�EORFN�IRU�D�VLQJOH
EXQFK�FURVVLQJ�
)LHOG��1XPEHU�RI�6/��'(7��QRGH�,G�SDLUV�����ELWV���(DFK�6/��LV�OLQNHG�WR�WKH�UHVSHFWLYH�'(7����7KLV
FRPPDQG�KDV�D�YDULDEOH�OHQJWK�GHSHQGLQJ�RQ�WKH�RULJLQDWRU����7',�GRHV�QRW�LQFOXGH�LQIRUPDWLRQ�DERXW
6/��'(7�SDLUV��ZKLOH�*%�GRHV�

&RPPDQG��*/��6HQG�UHVXOWV GL3_SEND_RESULTS

�� �
&RPPDQG �[�� GVW�WDVN QRW�XVHG 7RNHQ�QXPEHU

� GRPDLQ 6RXUFH,'

WUDQVDFWLRQ�� UHVHUYHG VUF�WDVN

UHVHUYHG GHWHFWRU�,' VHFWRU

6/��UHVXOWV�GHVWLQDWLRQ�DGGUHVV��XSSHU����ELWV�

6/��UHVXOWV�GHVWLQDWLRQ�DGGUHVV��ORZHU����ELWV�

*/��VHQGV�WKLV�WR�6/��WR�UHTXHVW�VKLSPHQW�RI�UHVXOWV�
)LHOG�WRNHQ�QXPEHU�����ELWV
)LHOGV�GHVWLQDWLRQ�DGGUHVV������ELWV��'HVWLQDWLRQ�DGGUHVVHV�PXVW�EH�DOLJQHG�RQ���E\WH�ERXQGDULHV�
$�QXOO�����DGGUHVV�VLJQLILHV�XQDXWKRUL]HG�WUDQVIHU�RI�WKLV�IUDJPHQW���$GGUHVV�RI����ELWV�UHTXLUHG�IRU
/LQX[�GHVWLQDWLRQV�

&RPPDQG��*/��$QQRXQFH�GDWD GL3_ANNOUNCE_DATA

�� �
&RPPDQG �[�� GVW�WDVN VWDWXV WRNHQ�QXPEHU

� GRPDLQ 6RXUFH,'

7UDQVDFWLRQ�� UHVHUYHG VUF�WDVN

6L]H�RI�/��FRQWULEXWLRQ���ZRUGV�

8VHG�E\�WKH�*/��WR�DQQRXQFH�HYHQW�WR�(9%��
)LHOG�VWDWXV����ELWV��,I�����*/��KDV�EHHQ�XQDEOH�WR�IRUPDW�GDWD
)LHOG�WRNHQ�QXPEHU�����ELWV
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&RPPDQG��*/��EXLOG�GHFLVLRQ GL3_BUILD_DECISION

�� �
&RPPDQG �[�� GVW�WDVN QRW�XVHG WRNHQ�QXPEHU

� GRPDLQ 6RXUFH,'

7UDQVDFWLRQ�� UHVHUYHG VUF�WDVN

$FFHSW %XLOG */��1RGH�,'

/��VXPPDU\��ZRUG���

/��VXPPDU\��ZRUG���

/��VXPPDU\��ZRUG���

/��VXPPDU\��ZRUG���

0HVVDJH�VHQW�E\�*/��WR�*%�
)LHOG�$FFHSW�����ELWV����PHDQV�HYHQW�DFFHSWHG�E\�/���)RU�ERRNNHHSLQJ�SXUSRVHV�RQO\
)LHOG�%XLOG�����ELWV����PHDQV�EXLOG�HYHQW��UHJDUGOHVV�RI�DFFHSW���7KLV�ILHOG�GHWHUPLQHV�*%�DFWLRQ�
)LHOG�*/��1RGH�,'������ELWV��,'�RI�*/��&38�DVVLJQHG�WR�WKLV�WRNHQ�
)LHOG�/��VXPPDU\�����ZRUGV�
)LHOG�WRNHQ�QXPEHU�����ELWV

&RPPDQG��*%�$QQRXQFH�GDWD GB_ANNOUNCE_DATA

�� �
&RPPDQG �[�� GVW�WDVN VWDWXV WRNHQ�QXPEHU

� GRPDLQ 6RXUFH,'

7UDQVDFWLRQ�� UHVHUYHG VUF�WDVN

6L]H�RI�75*'�FRQWULEXWLRQ���ZRUGV�

8VHG�E\�WKH�*%�WR�DQQRXQFH�HYHQW�WR�(9%���(9%�LV�H[SHFWHG�WR�FRQVWUXFW�WKH��75*3��KHDGHU�
,W�LV�H[SHFWHG�WKDW�WKH�WULJJHU�VXPPDU\�GDWD�ZLOO�EH�YDOLG�XQWLO�WKH�WRNHQ�LV�UHOHDVHG�
)LHOG�VWDWXV����ELWV��,I�����75*�KDV�FDQFHOOHG�HYHQW�
)LHOG�WRNHQ�QXPEHU�����ELWV

&RPPDQG��*%�%XLOG�HYHQW GB_BUILD_EVENT

�� �
&RPPDQG �[�� GVW�WDVN QRW�XVHG WRNHQ�QXPEHU

�� GRPDLQ 6RXUFH,'

7UDQVDFWLRQ�� UHVHUYHG VUF�WDVN

$FFHSW %XLOG */��1RGH�,'

HYHQW�GHVFULSWRU����:25'6�

/��VXPPDU\����ZRUGV�

/��VXPPDU\

/��VXPPDU\
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7KLV�FRPPDQG�LV�XVHG�E\�*%�WR�DQQRXQFH�WR�(9%�WKDW�DQ�HYHQW�QHHGV�WR�EH�EXLOW�
7KH�ERG\�RI�WKH�PHVVDJH�FRQWDLQV�D�FRS\�RI�WKH�HYHQW�GHVFULSWRU�SDVVHG�E\�75*���)RU�GHWDLOV�VHH
67$5�7ULJJHU�'$4�,QWHUIDFH�6SHFLILFDWLRQ��
1R�UHVSRQVH�LV�UHTXLUHG�
)LHOG�WRNHQ�QXPEHU�����ELWV
)LHOG�$FFHSW����ELWV
)LHOG�%XLOG����ELWV
)LHOG�*/��1RGH�,'������ELWV��,'�RI�*/��&38�DVVLJQHG�WR�WKLV�WRNHQ�
)LHOG�(YHQW�GHVFULSWRU�������ELW�ZRUGV
)LHOG�/��VXPPDU\�������ELW�ZRUGV
)LHOG�/��VXPPDU\�����ELWV
)LHOG�/��VXPPDU\�����ELWV

���� 0HVVDJHV�LVVXHG�E\�(9%�WR�WKH�7DSHU

&RPPDQG��(9%�WDSH�UHTXHVW EVB_TAPE_REQUEST

�� �
&RPPDQG �[�� GVW�WDVN VWDWXV WRNHQ�QXPEHU

� GRPDLQ 6RXUFH,'

7UDQVDFWLRQ�� UHVHUYHG VUF�WDVN

5XQ�1XPEHU

6L]H�RI��HYHQW

2IIVHW

(YHQW

(YHQW�W\SH

7RNHQ

)LHOG�VWDWXV�����ELWV��QRQ�]HUR�LQGLFDWHV�LQDELOLW\�WR�IRUPDW�GDWD�
)LHOG�WRNHQ�QXPEHU�����ELWV

&RPPDQG��7DSHU�'RQH TAPER_DONE

�� �
&RPPDQG �[�� GVW�WDVN QRW�XVHG WRNHQ�QXPEHU

� GRPDLQ 6RXUFH,'

7UDQVDFWLRQ�� UHVHUYHG VUF�WDVN

)LHOG�WRNHQ�QXPEHU�����ELWV

���� 576�0DQDJHU�FRPPDQGV

$OPRVW�DOO�RI�WKH�576�0DQDJHU�FRPPDQGV�DUH�GLVWULEXWHG�WR�HYHU\�PDMRU�WDVN���7KH�WDVNV�UHSO\�WR�WKH�5XQ�&RQWURO
+DQGOHU�E\�UHWXUQLQJ�WKH�VDPH�FRPPDQG�ZLWK�WKH�VWDWXV�LQGLFDWLQJ�ZKHWKHU�WKH�FRPPDQG�ZDV�VXFFHVVIXOO\
DFFRPSOLVKHG���7KH�IROORZLQJ�WDVNV�UHFHLYH�5XQ�&RQWURO�FRPPDQGV�

$OO�'(7�%URNHUV
*%
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(9%
$OO�6/�¶V
$OO�*/�¶V
7ULJJHU�FRPSRQHQW�WDVNV

&RPPDQG��576�5XQ�VWDUW RTS_RUN_START

�� �
&RPPDQG �[�� GVW�WDVN VWDWXV WRNHQ�QXPEHU

� GRPDLQ 6RXUFH,'

WUDQVDFWLRQ�� UHVHUYHG VUF�WDVN

UXQ�QXPEHU

7KH�FRPPDQG�VWDUWV�D�UXQ���7KH�WDVN�UHWXUQV�67$7B2.�ZKHQ�LW�LV�UHDG\�WR�VWDUW�DFFHSWLQJ�QHZ�WRNHQV�

&RPPDQG��576�5XQ�VWRS RTS_RUN_STOP

�� �
&RPPDQG �[�� GVW�WDVN VWDWXV WRNHQ�QXPEHU

� GRPDLQ 6RXUFH,'

WUDQVDFWLRQ�� UHVHUYHG VUF�WDVN

UXQ�QXPEHU

7KH�FRPPDQG�VWRSV�D�UXQ���7KH�WDVN�UHWXUQV�67$7B2.�ZKHQ�WKH�UXQ�LV�VWRSSHG���,I�WKH�WDVN�LV�XQDEOH�WR
VWRS�WKH�UXQ�EHFDXVH�LW�LV�VWLOO�SURFHVVLQJ�WRNHQV�LW�LQGLFDWHV�WKLV�E\�UHWXUQ�D�QRQ�]HUR�VWDWXV
*%�LQMHFWV�WRNHQ���LQWR�V\VWHP���UHWXUQV�WR�5&�RQO\�ZKHQ�DOO�WRNHQV�KDYH�EHHQ�UHWXUQHG�WR�LW��LQFOXGLQJ
WRNHQ���

&RPPDQG��576�5XQ�SDXVH RTS_RUN_PAUSE

�� �
&RPPDQG �[�� GVW�WDVN VWDWXV WRNHQ�QXPEHU

� GRPDLQ 6RXUFH,'

WUDQVDFWLRQ�� UHVHUYHG VUF�WDVN

UXQ�QXPEHU

7KH�FRPPDQG�SDXVHV�D�UXQ���7KH�PHDQLQJ�RI�D�SDXVHG�UXQ�LV�WKDW�QR�WRNHQV�ZLOO�FRPH�IURP�WULJJHU��DQG�WKDW�QR�WRNHQV
UHPDLQ�LQ�WKH�'$4�V\VWHP���(YHQWXDOO\��VRPH�UHFRQILJXUDWLRQ�RI�'$4��LQ�SDUWLFXODU�RI�WKH�(9%��PD\�EH�DOORZHG��EXW
DW�SUHVHQW�WKH�RQO\�FRPPDQGV�WKDW�ZLOO�EH�UHFHLYHG�E\�SDXVHG�WDVNV�DUH�'$4B581B5(680(�DQG�'$4B581B6723�

)LHOG�VWDWXV�����ELWV��1RQ�]HUR�LI�WKHUH�DUH�VWLOO�WRNHQV�LQ�'$4�ZKHQ�FRPPDQG�LV�UHFHLYHG�



'$4�EDFNERQH�FRPPXQLFDWLRQ�SURWRFRO YHU�����

��

&RPPDQG��576�5XQ�UHVXPH RTS_RUN_RESUME

�� �
&RPPDQG �[�� GVW�WDVN VWDWXV WRNHQ�QXPEHU

� GRPDLQ 6RXUFH,'

WUDQVDFWLRQ�� UHVHUYHG VUF�WDVN

UXQ�QXPEHU

7KH�FRPPDQG�UHVXPHV�D�UXQ���7KLV�WDVN�UHWXUQV�67$7B2.�ZKHQ�WKH�WDVN�LV�UHDG\�WR�EHJLQ�DFFHSWLQJ�WRNHQV

&RPPDQG��576�6HQG�FRQILJXUDWLRQ RTS_SEND_CONFIG

�� �
&RPPDQG �[�� GVW�WDVN VWDWXV WRNHQ�QXPEHU

� GRPDLQ 6RXUFH,'

WUDQVDFWLRQ�� UHVHUYHG VUF�WDVN

3RUW

+DQGOHU

3D\ORDG�:RUG�1

6HH��576�LQFOXGH�5&B&RQILJ�K�IRU�VSHFLILF�GHWDLOV�

&RPPDQG��576�)OXVK�WRNHQV RTS_FLUSH_TOKENS

�� �
&RPPDQG �[�� GVW�WDVN VWDWXV WRNHQ�QXPEHU

� GRPDLQ 6RXUFH,'

WUDQVDFWLRQ�� UHVHUYHG VUF�WDVN

UXQ�QXPEHU

7KH�FRPPDQG�FDXVHV�HDFK�WDVN�WR�UHWXUQ�WR�WKH�UHDG\�VWDWH�LPPHGLDWHO\�
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&RPPDQG��576�4XHU\�WRNHQV RTS_QUERY_TOKENS

�� �
&RPPDQG �[�% GVW�WDVN VWDWXV WRNHQ�QXPEHU

������� GRPDLQ 6RXUFH,'

WUDQVDFWLRQ�� UHVHUYHG VUF�WDVN

7DVN�6WDWXV ��RI�7RNHQV

':25'��

':25'��

«�

':25'���

7KH�WDVN�UHFHLYLQJ�4XHU\�7RNHQV�UHWXUQV�WKH�QXPEHU�RI�DFWLYH�WRNHQV�DQG�WKH�WDVNV�FXUUHQW�VWDWXV���,W�PD\�DOVR�ILOO�LQ�XS
WR�WZHOYH�WDVN�GHSHQGHQW�ZRUGV���)RU�WKH�GHWHFWRU�EURNHUV�WKHVH�ZLOO�FRUUHVSRQG�WR�WKH�QXPEHU�RI�DFWLYH�WRNHQV�IRU�HDFK
UHFHLYHU�ERDUG�

&RPPDQG��576�)RUFH�6WRS RTS_FORCE_STOP

�� �
&RPPDQG �[�� GVW�WDVN VWDWXV WRNHQ�QXPEHU

1 GRPDLQ 6RXUFH,'

WUDQVDFWLRQ�� UHVHUYHG VUF�WDVN

1XOO�WHUPLQDWHG�VWULQJ�±�YDULDEOH�OHQJWK�SD\ORDG�XS�WR�����E\WHV

&DQ�EH�XVHG�E\�D�WDVN�WR�UHTXLUH�576�WR�VWRS�D�UXQ����7KH�SD\ORDG�PXVW�FRQWDLQ�D�VWULQJ�WR�SURYLGH�D�PHVVDJH�IRU�WKH
XVHU���7KH�VWULQJ�VKRXOG�EH�LQVHUWHG�E\�FDOOLQJ�06*B(55���6HH�/RTS/include/rtErrMsg.h�IRU�GHWDLOV�
)LHOG�VWDWXV�����ELWV��7KLV�ZLOO�EH�QRQ�]HUR����0HDQLQJ�WR�EH�GHILQHG�ODWHU�

4.� List of commands (sorted by number)
0x01 PING
0x03 ACK
0x04 EVENT_DONE
0x05 ANNOUNCE_NODEID
0x06 CONFIRM_RELEASE_TOKEN
0x07 RELEASE_TOKEN
0x08 ANNOUNCE_TOKEN
0x09 CONFIRM_SEND
0x0A SEND_SUMMARY
0x0B REBOOT

0x30 RTS_RUN_START
0x31 RTS_RUN_STOP
0x32 RTS_RUN_PAUSE
0x33 RTS_RUN_RESUME
0x34 RTS_SEND_CONFIG
0x39 RTS_FLUSH_TOKENS
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0x46 RTS_FORCE_STOP
0x4B RTS_QUERY_TOKENS

0x51 EVB_FORMAT_DATA
0x52 EVB_SEND_DATA

0x70 GL3_SEND_RESULTS
0x72 GL3_ANNOUNCE_DATA
0x73 GL3_BUILD_DECISION

0x74 GL3_ANNOUNCE_TOKEN

0x80 GB_BUILD_EVENT
0x81 GB_ANNOUNCE_DATA

0x90 DET_ANNOUNCE_RESULTS
0x91 DET_ANNOUNCE_TOKEN
0x92 DET_START_SL3
0x93 DET_ANNOUNCE_DATA

0xA0 SL3_SEND_RESULTS
0xA1 SL3_ANNOUNCE_RESULTS
0xA2 SL3_CONFIRM_SEND

0xB0 MZ_PROCESS_EVENT
0xB1 MZ_EMUL_FIBER

0xC0 RB_ANNOUNCE_RESULTS Not defined here
0xC1 RB_ANNOUNCE_DATA Not defined here
0xC2 RB_CONFIRM_SEND_SL3 Not defined here

0xD0 MYRI_QUASI_DIRECT_SEND

0xE0 EVP_REQ_SYNC
0xE1 EVP_REQ_EVENT
0xE2 EVP_REQ_ACCEPT
0xE3 EVP_REQ_CANCEL
0xE4 EVP_SND_DONE
0xE5 EVP_RSP_EVENT
0xE6 EVP_RSP_CANCEL
0xE7 EVP_RSP_ACCEPT
0xE8 EVP_REQ_PING
0xE9 EVP_RSP_PING

0xEA EVP_RSP_SYNC

5.� Code and include samples
5HIHU��WR�

/RTS/include/cmds.h.
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/RTS/include/tasks.h.

9HU /RF¶Q &KDQJH 5HDVRQ
��� DOO OLVW�ILHOG�ZLGWKV
��� IRUPDW�GDWD UHDUUDQJH�ODVW�ZRUG��DGG�FKHFNVXP

ELW
��� FRPPDQG

UHVSRQVH
DGG�WRNHQ�QXPEHU HDVH�RI�XVH�IRU�GHVWLQDWLRQ�WDVN

��� VHQG�GDWD
PXOWLSOH

GHOHWHG QR�ORQJHU�QHHGHG

��� FDQFHO
FRPPDQG

DGG�WRNHQ�QXPEHU HDVH�RI�XVH�IRU�GHVWLQDWLRQ�WDVN

��� ����� DGG�UHOHDVH�WRNHQ�IROORZLQJ�HYHQW
EXLOG�FRPSOHWLRQ

DOORZV�IRU�GHEXJJLQJ�XVLQJ�PXOWLSOH�IRUPDWV�RI
VDPH�HYHQW

��� DGG�6%�DQQRXQFH�6/��UHVXOWV FRQIRUP�ZLWK�QDPLQJ�FRQYHQWLRQ
��� DGG�*/��UHOHDVH�WRNHQ FRQIRUP�ZLWK�QDPLQJ�FRQYHQWLRQ
��� FKDQJH�QDPH�WR�(9%�UHOHDVH�WRNHQ FRQIRUP�ZLWK�QDPLQJ�FRQYHQWLRQ
��� DGG�*/��VHQG�6/��UHVXOWV FRQIRUP�ZLWK�QDPLQJ�FRQYHQWLRQ
��� FRPPDQG�UHVSRQVH�QRZ�IL[HG

OHQJWK
QR�QHHG�IRU�YDULDEOH�OHQJWK

��� VHYHUDO YDOLG�ZRUG�FKDQJHG FRUUHFWLRQ�RI�HUURUV
��� ��� DGGUHVV�VSDFH�GHILQHG
��� ��� $FNQRZOHGJH�PHVVDJH�DGGHG HDVH�RI�GHEXJJLQJ
��� ��� 6%�(YHQW�VWDWXV�DGG�6%�ILHOG EHWWHU�GLDJQRVWLFV
��� ��� DGGHG�(9%�(YHQW�VWDWXV UHSO\�WR�70�QHHGHG
��� ��� DGGHG�*/��(YHQW�VWDWXV UHSO\�WR�70�QHHGHG
��� ��� $GGHG�JHQHUDO�PHVVDJH�FDWHJRU\ EHWWHU�RUJDQL]DWLRQ
��� ��� DGGHG�ZDUQLQJ�RQ�QRGH�,' KDUGZDUH�³IHDWXUH´
��� ��� DGG�6%�FRQILUP�UHOHDVH LPSOHPHQWDWLRQ�RI�70
��� ��� DGG�6%�FRQILUP�IRUPDWWHG�GDWD LPSOHPHQWDWLRQ�RI�(9%
��� ��� DGG�6%�FRQILUP�6/��UHVXOWV LPSOHPHQWDWLRQ�RI�*/�
��� VHYHUDO UHDUUDQJH�DUJXPHQWV��WRNHQ XQLIRUP�FRPPDQG�IRUPDW
��� PHUJH�*/��(9%�5HOHDVH�WRNHQ VLPSOLFLW\
��� ��� QHZ�FDWHJRU\
��� DOO FRPSOHWHO\�QHZ�PHVVDJH�IRUPDW UHTXLUHG�E\�'0$�LPSOHPHQWDLWRQ
��� ��� DGG�*/��IRUPDWV�WR�(9%�)RUPDW

GDWD
UHTXLUHG�E\�(9%

��� ��� DGG�FRPPDQG�*/��DQQRXQFH
IRUPDWWHG�GDWD

UHTXLUHG�IRU�(9%�IXQFWLRQDOLW\

��� ��� DGG�FRPPDQG�*/��&RQILUP
IRUPDWWHG�GDWD

UHTXLUHG�IRU�(9%�IXQFWLRQDOLW\

��� DOO DGG�PQHPRQLF�WR�DOO�FRPPDQGV LPSURYH�GRFXPHQW
��� DGG�DGGUHVVHV�WR�DQQRXQFH�WULJJHU

VXPPDU\
FRUUHFW�RYHUVLJKW�LQ�75*�'$4�LQWHUIDFH

��� DGG�FRPPHQW�WR�5HOHDVH�WRNHQ FODULI\�XVDJH
��� JHQHUDOL]H�(9%�VHQG�IRUPDWWHG

GDWD
XVHG�WR�VHQG�WR�ERWK�*/��DQG�6%

���� ��� DGG�3,1*�FRPPDQG
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���� ��� DGG�FRPPDQG�OLVW PDLQWDLQDELOLW\
���� ��� VHQG�GDWD�����E\WH�DOLJQHG
���� 5HQXPEHU�FRPPDQGV %HWWHU�RUJDQL]DWLRQ
���� $GG�/��DQQRXQFH�UHVXOWV 1HHGHG�IRU�/��*/��FRPPXQLFDWLRQ
���� $GG�(9%�IRUPDW�UHVXOWV )RUPDW�ELWV�GLIIHUHQW�IURP�6%¶V
���� &KDQJH�(9%�IRUPDW�GDWD $GG�IRUPDW�ELWV
���� &KDQJH�*/��(YHQW�VWDWXV $GG�OLYH�WLPH��ZRUNHU��QRGH�,'
���� 0RGLI\�6%�$QQRXQFH�6/��UHVXOWV 1HZ�ILHOGV�IRU�KHDGHU��FOXVWHU����VL]HV
���� 5HPRYH�LQFOXGH�ILOH 'RFXPHQW�PDLQWDLQDELOLW\
���� 0RGLI\�*/��6HQG�6/��UHVXOWV 6HSDUDWH�GHVWLQDWLRQV�IRU�KHDGHU�«
����D ��� DGGHG�VHFWLRQ�ZLWK�*/��/�
����D ��� DGGHG�*/��$QQRXQFH�6/��UHVXOWV
����
E

��� DGGHG��(9%�)RUPDW�VSHFLDO�HYHQW

����F ��� DGGHG�'$4�ZULWH�HQG�RI�HYHQW
����F ��� PRGLI\

$11281&(B75*B6800$5<
UHPRYH�VWUXFW�GHVFULSWLRQ�±�EHORQJV�LQ�75*�
'$4�LQWHUIDFH�GRFXPHQW

����F ���� FKDQJH�SURWRFRO�GHVFULSWLRQ UHOHDVH�WRNHQ�QRZ�LPSOLFLW�RQ�EXLOG
��� &RPSOHWH�UHRUJDQL]DWLRQ
���� 'HVWLQDWLRQ�DGGUHVVHV�QRZ����ELWV�

6(1'B6800$5<��6(1'B5(68/76�

*/�B6(1'B5(68/76

1HHGHG�IRU�/LQX[�GHVWLQDWLRQV

���� &KDQJHG�PDQ\�FRPPDQG�QXPEHUV 7UDFN�FPGV�����KK
���� ��� &KDQJHG�GHIQ�RI�YDOLG�ZRUGV $OVR�IL[�YDOLG�ZRUGV�LQ

$11281&(B72.(1�
'(7B$11281&(B5(68/76�
6/�B6(1'B5(68/76�
*%B%8,/'B(9(17�
'$4B48(5<B72.(16

���� DOO 1HZ�SURWRFROV�WR�DOORZ�IRU�D�IDUP
RI��6/���DEVHQFH�RI�70

5HPRYDO�RI�XQXVHG�FRPPDQGV


